Increased interest in alternative sources of oil for edible and industrial uses have stimulated interest in the producti on of new oilseed crops. Spring sown canola (Brassica napus L. and Brassica campestris L.) and crambe (Crambe abyssinica Hochst) have excellent potential to expand the diversity of agricultural crops available to North Dakota producers. The three species are cool season oilseed crops that are adapted to this area. "Canola" is a tradename for varietie of rapeseed from which the oil can be used for hu man con umption, while crambe oil is used for industrial purpose .
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Two types of spring sown canola, Argentine type (Brassica napus) and Polish type (Brassica campestris), are commerciall y grown. Argentine varieties are typically higher yieldin o ' taller, later maturi ng and a have higher oil content than Polish varieties. Canola varieties of both types that have oil with less than 2 percent erucic acid and meal with less than 3 milligrams per gram glucosinolate have been approved by the U.S. Food and Drug Administration for human consumption. Canol a varieties with higher than 2 percent erucic acid are considered as high erucic rapeseed varieties.
Crambe is an oilseed crop that may provide alternative oil sources for industry. Lessman and Anderson (5) indicate that crambe oil is one of the highest known sources of erucic acid. Crambe varieties are considered to be more drought tolerant and have a higher yield potential than high erucic rapeseed in North Dakota, but typically have a lo wer oil content.
Date of planti ng is an important management factor in the production of all crops, especially in regions where the growing season is hoft. The response of canola and crambe to planting date will be influenced by environmental conditions during the growing season.
Thurling and Vijendra Das (7) suggested that an optimal planting date for canola should ensure adequate vegetative development, optimal flowering time and allow grain develop ment to be completed prior to the onset of severe drought stress. Gross (2) Planti ng date had no effect on crambe yields or oil content in Georgia {Massey and l ellum (6)}. Whi te and Hi ggins (8) reported imilar re ult in Wyoming nd Or gon; however, they reported that in Nebraska and Montana yield and oil content decreased with delayed planting dates.
The objective of this study was to determ ine the infl uence of planti ng date in North Dakota on yield and agronomic response of several varieties of canola and one variety of crambe.
MATERIALS AND METHODS
Studies were conducted at Prosper, Carrington, and Langdon during the 1989 and 1990 growing seasons. Varieties, their relative maturity, and seeding rates from the e studies are listed in Table 1 . All locations were planted at approximately 15 day intervals beginning May 1 and ending June 15 ( Table 2 ). The Carrington location was abandoned in 1990 due to poor stand establis hment after the first date of planting. An early planting was made on April 23 at Prosper in 1990 to eval uate seed yield and other agronomic characters. Trials at Prosper, which is located 16 miles northwest of Fargo, consisted of six rows spaced 12 inches apart and approximately 25 feet long. Trials at Carrington and Langdon consisted of four rows spaced 12 inches apart 25 and 16 feet long, respectively. Soil fert ility was determined at all locations and N, P, and K were applied for a 2000 pound per a re yield goal. Chemical weed control at all locations consisted of a pre-plant incorporation of trifluralin upplemented by hand weeding when necessary. Flea beetles on canola were controlled with insecticides at all locations when necessary. Weather data was collected at all locations.
The trials at each location were replicated four times. Results fro m all locations were combined for analysis. The three canola varieties were analyzed eparately from the crambe variety. All four planting dates were analyzed for seed yield. Only the firs t three dates were utilized in analyzing the other characters due to the large number of missi ng val ues in the fourth date of planting in 1989.
RESULTS AND DISCUSSION

Canola
Planting date had a signifi cant influence on canola yield. Averaged across all environments yield decreased when the crop was planted after May 15 (Table 3) . These results agree with those of Gross (2), who reported lower canola/rapeseed yields with delayed plantings. The decrease in yield with late plantings was the result of heat andJor moisture stress which decreased the number of pods per plant. Heat and moisture stress throughout all stages of growth at Prosper in 1989 resulted in low seed yields in plots of all planting dates. Adequate soil moisture and cooler iemperatures early in the 1990 growing season resulted in higher seed yields. Seed yields at Langdon were consistently higher than at either Prosper or Carrington during both growing seasons due to ooler temperatures.
Argentine varieties, Westar and Topas, had generally higher seed yield than the Polish variety, Tobin, especially with the early planti ng dates (Figure 1) Argentine type varieties Westar and Topas. at Langdon and Carrington and Tapas at Prosper did not mature due to heat and moisture stress prior to flowering. The Polish variety Tobin matured regardless of planting date and environment, although low yields were observed from the fourth planting date at all environments in 1989.
Resul ts uggest that canola is very susceptible to heat and drought stress and producers should plant early. Early plantings of canola at Prosper in 1990 were subjected to freezing tempera tures as low as 22° F. These temperatures did not appear to damage seedlings or reduce seed yield.
A decrease in the number of days to first flower was observed in all varieties a planting date was del ayed (Table 4) . This was expected, as the early planted canoia flowered during cooler temperatures. This prolonged the flowering period. The de crease in days to first flower reduced the number of days to physiological maturity as planting date was delayed (Table 4) content than seed from earlier planting dates (Table 5) . Canol a seed typically contains 40 percent oil in the seed. Due to heat and drought stress during seed development, low levels of seed oil were observed in plots at all planting dates at Prosper in 1989.
The Polish variety Tobin had significantly lower oil content than either of the Argentine varieties, Westar and Topas. 
CRAMBE
A veraged across l ocations, crambe yields were consistently higher with early planting dates (Table 6) . A n exception w as Prosper in 1989 w here above normal r i nf al! in A ugust resulted in prolongi ng the floweri ng period in the plots of the mid-June planting date. Thi resulted in higher seed yields (Table 6) Days to first flower and physiological m aturity decreased with each successive delay in planting (Table 7) . A general decrease in oil content was also observed with delayed plantings ( 
SUMMARY
The optimum time to plant canola and crambe is early in the growing season. Early plantings may help avoid the hot and dry conditions that often occur late in the growing season. These conditions can drastically reduce the yield potential. Producers should plant canola and crambe in early Mayor no later tha n May 15 to avoid a decrease in seed yield and oil content. Canol a is more susceptible to heat and drought stress than crambe. Cram be also ha a higher ¥ield potential than canola. Both crops are well adapted for production in North Dakota, especiall y if sown between May 1 and May 15.
